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INTRODUCTION 
Various types of stimulus patterns have been used in the investi- 

gation of effects of uniform and non-uniform surrounds on foveal vision, 

and attention has been paid to the various aspects of foveal vision which 
can be affected. 

In this paper I will discuss some of the mechanisms involved in 
these effects, with a view to summarizing our present knowledge and 
formulating some of the problems that need further investigation. 

I will also discuss the relation of these matters to the practical prob- 
lems of visual testing and helping people to see. 

The mechanisms which I will discuss are listed below: 

(1) Stray light. 

(2) Electrical potentials generated at one point of the retina and affect- 
ing either photoreception or retino-cortical transmission in another 
part of the retina. 

Diffusion of exciting or inhibiting substances through the retina 

from one point to another. 

Collaterals and neurones such as horizontal cells and amacrine 

cells which provide a nervous mechanism whereby one retino-cor- 

tical path may affect activity in parallel retino-cortical pathways. 

Effect of peripheral stimulation upon accommodation and pupil 





size. 
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STRAY LIGHT 
The theoretical analyses of the stray light effects which have been 

offered by Holladay! and Stiles? have taken into consideration only one 

aspect of stray light; namely, the first order molecular scattering from 

a beam directed through the pupil to a point on the retina. 

All of the following factors have to be considered: 

(1) Scattering by the media including not only molecular scattering 
but also the halos produced by the cellular structure of the cornea 
and lens and particles accumulating and adhering to the surfaces 
of the lens and cornea. The vitreous also has a peculiar structure 
of its own which will affect the problem of scattering. 

(2) Flare. Stiles? investigated this source of stray light and considered 
it negligible. 

(3) Halation. 

(4) Diffuse and specular reflection from the front surface of the retina, 
the pigment epithelium, the choroid, and sclera. 

(5) Transmission through the sclera and iris. The importance of light 
transmitted through the sclera has been pointed out by Bartley*® 
and Schouten and Ornstein‘. 

(6) Phosphorescence and fluorescence, especially fluorescence of the lens. 

(7) Bio-luminescence. 

It does not appear to be an impossible undertaking to consider each 
of these factors systematically and evaluate the effects and come out with 
something which would be useful for engineertng purposes. 

It would be necessary to make allowances for the unusual cases 
which are illustrated by the milky type of cataract or gray cornea in 
which the scattering by the media is so bad that one can improve the 
situation in reading by covering the whole field with a black cardboard 
which has a small opening that will expose a few words at a time®. In 
testing such a person in an optometric examination, it is helpful to put 
him in a dark room and confine the test object to a very small region of 
the visual field®. Another unusual case is the albino, in which the pig- 
ment of the iris and of the pigment epithelium behind the retina is lack- 
ing. Some investigators have claimed differences for blue and brown 
eyes. 

One of the difficulties in analyzing the problem comes in making 
allowance for the obliquity of incidence of light on the retina. If small 
amounts of obliquity can be so effective in the Stiles-Crawford phenome- 
non, the same factors must be much more effective in the case of light 
incident to the retina almost parallel to its surface. 

Without trying to analyze the factors contributing to stray light, 
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one can proceed to differentiate the effects of stray light on foveal vision 

from other effects produced by bright objects in the field of view, and 

determine directly the total amount of stray light involved. 
In approaching the problem from this point of view, three basic 
principles can be laid down at the outset. 

(1) Whatever effect is mediated by stray light can be duplicated by 
veiling glare. 

(2) The stray light produced by a glare source is proportional to the 
intensity of the glare source, provided of course that the pupil size 
remains constant. 

(3) The stray light produced by several sources is strictly additive. 
The unknown item is the manner in which the stray light falling 

on the fovea is dependent on the angular displacement (@) of the glare 

source from the foveal line of sight measured at the center of the entrance 
pupil. 

Figures 1, 2, 3 and 4 show several types of test objects which have 
been used to test the effect of a peripheral glare source on foveal vision. 

Perhaps the simplest arrangement is a test object and a single glare source 


* 


(=~... Gare Source 
Test Object 


Fig. 1. Stimulus pattern employed by Stiles. 


placed in a dark field (Figure 1). This arrangement which makes use 
of the absolute threshold, has been employed by Stiles? who also modi- 
fied the stimulus pattern by illuminating the field which serves as the 
background for both the test object and the glare source. The criterion 
in this case is the difference threshold. A special modification of this 


Luminous Background 


* 


Glare Source 
eas Rings , 


Fig. 2. Stimulus pattern employed by Holladay. 


pattern is that used by Holladay' (Figure 2) in which the target con- 
sists of a pair of dark rings. 

Figure 3 shows a disk-annulus type of test object and a glare source 
mounted in a dark field, and Figure 4 shows a bipartite type of test 
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Dark Background 


* 


Glare Source 
Fig. 3. Disk-annulus pattern. 
object and a glare source in a dark field. These stimulus patterns also 
permit the use of the difference threshold as a criterion of performance. 
In order to determine whether the effect of a glare source upon the 


Dark Background 


* 


Glare Source 


Fig. 4. Bipartite pattern. 


absolute or relative threshold is comparable to that produced by super- 
imposing veiling glare upon the retinal image of the test object, it is 
necessary to provide a means for superimposing upon the test object a 
patch of veiling glare. A typical method of accomplishing this is to in- 
terpose a beam splitter between the eye and the test object which per- 
mits the test object to be seen through the beam splitter and the super- 
imposed patch of veiling glare is seen by reflection. One can then com- 
pare directly the luminance of the veiling glare (8) and the candle power 
of the glare source required to bring the test object to the threshold of 
visibility. 

The data of Holladay' and Stiles’ show that a point source at an 
angular distance 6 (degrees) from the center of the test object (also the 
point of fixation), produces an effect at the fovea which is equivalent 
to a veiling glare having a luminance 8 (c/ft?) given by the following 
formula: 

kE 
B= — (1) 
qn 

In this equation E (footcandles) represents the illuminance on the 
plane of the pupil produced by the glare source, and k and n are con- 
stants. 

Holladay did not investigate glare angles smaller than 2° and 1 
was the smallest investigated by Stiles. Hence Equation (1) cannot be 
assumed to hold for smaller angles than this. This equation simply can- 
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not hold for small angles of 6, because according to this equation, B 
approaches © as @ approaches zero. 

This equation was found to hold for glare sources in any meridian 
of the field of view.':* A slightly higher value of 8 is found when the 
glare source falls in the blind spot.* 

The effects of two or more glare sources have been found to be 
additive. 

Data of the type described above have been acquired without con- 
trolling the size of the pupil and consequently before an equation like 
Equation (1) can be used for computing the combined effects of a num- 
ber of glare sources or the total effect produced by a widespread distri- 
bution of luminance in the field of view, allowance will have to be made 
for variation in pupil size. 

Bartley and Fry* have shown that the configuration of the test 
object is important, and have recommended the use of the stimulus pat- 
tern shown in Figure 3 for the indirect measurement of stray light: An 
unusual effect*:* is obtained with the test object shown in Figure 4, and 
this will be discussed in more detail below. 

INHIBITING EFFECTS OF ELECTRICAL POTENTIALS 

This type of mechanism has been discussed by Schouten and Orn- 
stein*. The basic idea is that stimulation of any part of the retina sets 
up electrical potentials which inhibit activity at the point in question 





\Z 
29° a b sf 


Glare 
Source 


Fig. 5. Binocular stimulus pattern employed by Schouten and Ornstein. 





and in surrounding regions. In terms of Figure 5, the glare source sets 
up potentials that depress the activity initiated by A. The glare source 
and A are both seen by the right eye. The effect of the glare source on 
A is measured by manipulating the luminance of A to make A match 
the brightness of B which is seen by the left eye. Their interpretation 
of the data involves the assumption that the effect on A is produced by 
retinal activity initiated at the point where the image of the glare source 
is focused. However, the results which have been obtained by Fry and 
Alpern'® point to the possibility that the effect on A can be accounted 
for in terms of stray light falling in the region of the retinal image of A. 
Essentially the experiment consists in demonstrating that similar effects 
can be obtained by a patch of veiling glare superimposed on A. 
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Figure 6 shows the stimulus pattern employed by Fry and Alpern. 
The rectangle a and the fixation point Z’ are seen by the left eye. The 
rest of the field for this eye is dark. The rectangle b and the fixation 














9.5° 


Fig. 6. Binocular stimulus pattern for investigating the effect of veiling glare on the 
apparent brightness of an object. 

point are seen by the right eye. A patch of artificial veiling glare (e) 

is superimposed. Fry and Alpern have shown that the veiling glare 

produces its effect through the mechanism subserving border contrast 

at the border of b. 

Although the glare source in Figure 5 does not affect foveal vision 
as supposed by Schouten and Ornstein by a process transmitted through 
the retina from the retinal image of the glare source to the fovea, one can 
still make use of the notion of inhibition by electrical potentials because 
this very type of mechanism is probably involved in the processes sub- 
serving border contrast ''. The only objection to the concept of the 
mechanism held by Schouten and Ornstein is the distance across the 
retina over which they conceived it to operate. 

THE EFFECT OF ONE BORDER UPON THE VISIBILITY OF ANOTHER 

Under the heading of the effects of non-uniform surrounds, one 
must consider the effect of a high contrast border upon the visibility of 
an adjacent low contrast border. 

Let us consider the stimulus pattern illustrated in Figure 7. It is 


Immediate 
Test Background 


Object 





Surround 









Stimulus pattern for investigating the effect of one border on another 
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divided into three zones; the central zone is the test object, the inter- 
mediate zone the immediate background, and the outer zone the sur- 
round. Let us also assume that the purpose of the experiment is to de- 
termine the effect of the luminance of the surround on the perceptible 
luminance difference between the test object and its immediate back- 
ground. 

The effect produced by the stray light originating from the lumi- 
nous surround will be harmful. It is easy enough to evaluate the role 
played by the stray light from a surround having a luminance (B,). 
The equivalent veiling glare (d8) produced by an element of solid angle 
(dw) at an angle 6 (radians) from the point of fixation in any half- 
meridian # radians from the zero half meridian, is given by the follow- 
ing equation, 

dg = B, y (0) dw, (2) 
where B, is constant and y (@) is a function of 6. One can compute the 
value of the equivalent veiling glare, 8, for the entire surround by the 
following equation, in which @, represents the radius of the immediate 
background of the test object. 

a/2 

s= 2xB, j 6, 

This equation is comparable to that used by Moon and Spencer 
for computing the effect of luminous surrounds on foveal vision. They 
assumed, however, that 

h -n 

dp = — B, (57.3 @) dw, (4) 

T 
where k = 10 and n= 2. When the immediate background has a 
radius of 1.5°, the equivalent veiling glare, 8, produced by the whole 
surrounding field is about 8% of the luminance of the surrounding field. 


y (@) sin@ cosé dé. (3) 


12,13 


If stray light were the only factor operating, one would expect the 
threshold to increase as the luminance of the surround increases, but as 
a matter of fact the threshold decreases up to the point at which the lumi- 
nance of the surround becomes equal to that of the immediate back- 
ground. Beyond this point the threshold increases"*. 

When the luminance of the surround is made equal to that of the 
immediate background of the test object, the two areas become continu- 
ous, the same as if one started with a dark surround and gradually en- 
larged the immediate background to make it coextensive with the limit 
of the visual field. 

If one starts with a small immediate background and a dark sur- 
round and gradually increases the size of the immediate background, 
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it is found'* '* that the threshold for the test object decreases and reaches 
a minimum when the diameter is about 4° and beyond this no further 
effect occurs. 

The stimulus pattern shown in Figure 8 can be used'* to demon- 
strate that the distance of the outside border of the immediate back- 


Fig. 8. Stimulus pattern for investigating the effect of one border on another 


ground from the test object is the important factor rather than the total 
amount of area included in the immediate background. The areas on 
toth sides of the black band are equally luminous. With this stimulus 
pattern one can keep the width of the black ring constant and vary its 
radius and obtain the same result as when the area outside the dark band 
is dark. 

If one starts out with a disk-shaped test object on a luminous 
background, it may be argued that there is no advantage in extending 
the background of the test object to the limit of the visual field. The 
maximum advantage can be achieved with a background approximately 
5° in diameter. On the other hand, the harm from stray light incurred 
by extending the background to the limit of the field is negligible for 
the average subject 

In connection with the above discussion it is worthwhile to note 
that Cobb and Moss'® have recognized the unnecessariness of extending 
the -right background to the limit of the field of view so far as the lumi- 
nance difference threshold is concerned. They employed a black disk- 
shaped test object on a luminous background and measured the dura- 
tion of the exposure of the black disk required to make it just visible. 
They carried out the experiment with the surround dark and also equal- 
ly luminous as the immediate background. Immediate backgrounds of 
two different sizes were employed, one 61x76 cm. at a distance of six 
meters and another 15x20 cm. They came to the conclusion “‘that when 
the immediate field is of small dimensions (1 to 2° from the visual 
line), very dark surroundings are undesirable and will lead to a decrease 
in production. When, however, the immediate field is of greater extent, 
3° or more, the factor of contrast with dark surroundings becomes of 
negligible importance from the standpoint of production and precision. 
There are, however, sufficient evil effects of dark surroundings to pro- 
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hibit the use of wide extremes of contrast between the two fields under 
any circumstances.”’ 

In the case of a stimulus pattern like that shown in Figure 7, Craw- 
ford'® uses the term ‘‘pattern interference’’ to designate the effect of the 
one border upon the visibility of the other. 

It may be worthwhile to consider for a moment whether the state- 
ment that one border affects the visibility of another can have any phys- 
iological significance. It is entirely possible that a border is more than 
just an imaginary line dividing two areas of the retina stimulated with 
different intensity. As proposed in a separate paper'', the electrical mech- 
anism of inhibition might operate as follows. It depresses the activity 
on the dark side of the border: on the bright side of the border the 
activity at some distance from the border is more depressed than the 
activity at the border. This leaves gradients tapering away on both sides 
of the border which extend over a 1° to 2° region. It is this gradient 
itself which appears to be responsible for the effect of one border upon 
another. These gradients are not usually observable, because they get 
washed out before the impulses reach the cortex. Further investigation 
is necessary to substantiate or disprove the proposition that an intensity 
gradient which gets washed out before the impression reaches the cortex 
can interfere with the visibility of a border. There are other modi oper- 
andt which might be considered. 

In the above discussion it has been assumed that the eye of the 
observer fixates the center of the test object. Byram'’ has suggested that 
in this type of situation the eye might move from the center test object 
over to the border of the immediate background with the result that an 
after-image will be induced which has a border going through the fovea: 
and then, when the center of the test object is again fixated, it will no 
longer be visible. That such a mechanism could operate is readily ad- 
mitted. However, it is easy enough to record the eye movements dur- 
ing the observations required in the above experiments and this ought 
to be done. 

Figure 9 has been employed by Cobb'® in an investigation of the 
effects of luminous surroundings. He found that the maximum sensi- 

















Fig. 9. Stimulus pattern employed by Cobb 


tivity.to a brightness difference between the two halves of the test object 
occurs when the brightness of the surround is equal to that of the darker 
half of the test object. It might be argued from analogy with Figure 7 


431 








EFFECTS OF SURROUNDS ON FOVEAL VISION—FRY 


that the boundary of the test object inhibits the visibility of the divid- 
ing line, but the problem is not quite that simple. Fry and Bartley'* 
used stimulus patterns like those shown in Figure 10. In the case of 












































A 
Fig. 10. Stimulus pattern employed by ier and Bartley 
Figure 10B, reducing the contrast between the test object and the flank- 
ing squares improves the visibility of the dividing line, but in the case 
of Figure 10A, the visibility continues to increase as the luminance of 
the flanking squares increases up to and beyond that of the test object. 

Geldard® showed that performance with this type of test object 
can be improved by a glare source as far away as 5° (see Figure 4). 

Bartley and Fry* attempted to produce the Geldard effect by sub- 
stituting artificial veiling glare for a peripheral glare source and failed in 
the attempt, and concluded that the effect must involve retinal interac- 
tion. However, the diameter of the patch of veiling glare was probably 
too small. Since the investigation by Bartley and Fry, Steinhardt'® in- 
vestigated the effect of an extended bright surround upon brightness dis- 
crimination measurements with a bipartite test object and this data point 
to a different type of explanation of the Geldard effect which may be 
stated as follows: Veiling glare superimposed on a bipartite test object 
reduces the contrast at the border of the test object as well as at the divid- 
ing line. The reduction in contrast at the border of the test object in- 
troduces the Cobb effect described above and this more than compen- 
sates the reduction in contrast at the dividing line. 

If an explanation of the Geldard effect can be found in this direc- 
tion it becomes merely a specific case of the Cobb effect. An extension 
of the type of data acquired by Steinhardt will have to be undertaken 
before the complete facts can be established. The glare angle ought also 
to be varied as a means of testing whether the Geldard effect is mediated 
by stray light falling on the foveal image of the test object. 

EYE MOVEMENTS 

If the visual field is non-uniform, and if the eyes of the subject are 
permitted or required to move around, changes in foveal adaptation be- 
comes an important factor. 


INDIRECT ADAPTATION*: 2° 

A glare source in the periphery will produce an “‘after effect’ on 
the fovea which is similar to that produced by direct adaptation. The 
data of Schouten and Ornstein as analyzed by Fry and Alpern!® indi- 











EFFECTS OF SURROUNDS ON FOVEAL VISION—FRY 


cate that the after effect can be accounted for by the stray light which 
falls on the fovea during the exposure of the glare source and there is 
no need therefore to draw any fundamental distinction between direct 
and indirect adaptation. 
THE SIZE OF THE PUPIL 

Another indirect mechanism is found in the fact that bright objects 
in the surround will reduce the size of the pupil and this in turn will 
influence foveal vision. 

In the case of a task like the perception of a border between a lumi- 
nous and a dark area, the effect of pupil size on the optical biurredness 
of the border is not a matter of any great consequence. There is, how- 
ever, an effect on stray light and direct retinal illumination which must 
be reckoned with. In the case of the resolution of a grating (see Figure 
11) bright surrounds or bright objects in the periphery might reduce 


Dark Background 


Luminous 
Surround 


Fig. 11. Stimulus pattern employed by Fisher 


the size of the pupil and this in turn would reduce the retinal illumina- 
tion and the stray light, but on the other hand this might make for a 
sharper image, especially when the eye is not properly focused for the 
test object. 
EFFECT OF THE SIZE OF A BRIGHT SURROUND ON VISUAL ACUITY 

In Fisher's? experiment, pupil size was controlled by an artificial 
pupil. This investigator used a grating observed through a hole (2° in 
diameter) in a large circular white screen surrounded by darkness as 
illustrated in Figure 11. Some minor differences are reported. When 
the luminance of the background is greater than the ‘‘average brightness’’ 
of the grating, increasing the background size impairs acuity slightly. 
This is attributed by the investigator to stray light. When the lumi- 
nance of the background is intermediate between zero and that of the 
grating, increasing the size improves acuity slightly. This beneficial 
effect at lower levels is attributed by Fisher to the diffusion of a sub- 
stance from one part of the retina to another. When the luminance of 
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the surround is equal to that of the grating, it is found that the acuity 
becomes independent of the size of the background. Fisher interprets 
this to mean that the two effects neutralize each other. 


THE EFFECT OF ARTICULATION OF THE FIELD IMMEDIATELY 
SURROUNDING A TEST OBJECT 

McFadden”? employed a test object consisting of a pair of parallel 
bars and measured the over all size required for resolution. He found 
that an articulated background gives a better performance than one 
which is uniform. A possible explanation is that a test object with the 
articulated background provides a more adequate stimulus for accom- 
modation?*. 
EFFECT OF A LUMINOUS SURROUND ON VERNIER ACUITY 

Luckiesh and Moss** have described an experiment involving the 
stimulus pattern shown in Figure 12. The upper pointer was kept 


Fig. 12. Stimulus pattern employed by Luckiesh and Moss 


moving laterally back and forth in a random manner and the subject 
attempted to “‘track’’ it with the lower pointer. At regular intervals 
bearing no relation to the movement of the upper pointer the error of 
tracking was determined. As the size of the bright background was in- 
creased up to 30° (radius) the accuracy of tracking increased. 

In addition to the other mechanisms that have been considered up 
to now, it is necessary in this case to consider the possibility that a re- 
stricted background may produce discomfort glare and general irrita- 
tion on the part of the subject and thus cause him to turn in a poor per- 
formance. 

CONCLUSIONS 

It may be concluded that bright objects in the periphery of the 
field of view can produce at least four types of effects on foveal vision: 

(1) Bright or dark objects in the periphery may be a source of 
discomfort or psychological distraction which will interfere with speed 
and efficiency of a visual task involving foveal vision. 

(2) A bright peripheral object can influence foveal vision indi- 
rectly through its effect on pupil size. 
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(3) If the field of view is not uniform and the eye is permitted 
to move from one part of the field to another, the eye may be required 
to perform a critical visual task after the fovea has been adapted to a 
high level of luminance. 

(4) A bright source in the periphery can cast stray light on the 
foveal image. 

Diffusion of a substance from one part of the retina to another is 
another mechanism which has been proposed by several investigators. 
Fisher has attributed one of the effects of bright surrounds on visual 
acuity to this mechanism. Further investigation of this effect should be 
undertaken. 

The evidence for a mechanism of retinal interaction whereby a 
peripheral glare source might affect the foveal vision has been shown to 
be inadequate in the case of the Geldard effect and the Schouten-Orn- 
stein effect. Both of these effects can be accounted for in terms of stray 
light. It is not claimed that mechanisms of retinal interaction do not 
exist; on the other hand they are necessary to account for the effect of 
the configuration of a test object upon its visibility and the effect of 
one border upon the visibility of another and the effect of veiling glare 
upon the apparent brightness of an object. However, such interaction 
effects do not operate over distances greater than one or two degrees, 
and consequently in evaluating the visibility of a given test object it is 
not necessary to be concerned with the nature of the surrounds beyond 
two degrees from the test object, except for effects dependent upon pupil 
size, eye movement and stray light and indirect effects resulting from 
ocular discomfort and psychological distraction. 


APPLICATIONS 

The material presented in this paper has a bearing on definition of 
standard conditions for specifying the visibility of a given test object or 
visual task. It simplifies matters from the theoretical point of view if 
one defines visibility in terms of a uniform background for the test ob- 
ject which is coextensive with the visual field. If, however, the same 
result is obtained with a less extensive background, it may be desirable 
to specify a limit below which the size of the background ought not to 
be restricted. 

A standardized restricted field would also offer many advantages 
in various types of visual testing, which is concerned not with the visi- 
bility of the visual task but with the seeing capacity of the observer. For 
example, in a routine examination of a pair of eyes, measurements of 
acuity are made for the purpose of determining the fineness of detail that 
can be seen by the eye under the most ideal conditions, and in a case of 
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cataract or a gray cornea which scatters a great deal of light, it is much 
better to make the measurement with the background restricted and with 
the rest of the surround dark. 

To avoid any misinterpretation, it should be emphasized that no 
claim is made that a restricted luminous background constitutes a more 
ideal seeing condition than a uniform surround equal to the immediate 
background of the visual task. The evidence does point to the conclu- 
sion that restricting the surround, say, to 5° in diameter, will not affect 
the absolute or brightness difference threshold, the apparent brightness 
of an object, or visual acuity except through the effect of stray light 
which is negligible, and through the change in pupil size. It is assumed 
that the eye is not permitted to wander very far from the test object. 
However, it is readily admitted that effects of eye movements, effects on 
pupil size and speed and accuracy of a given task and effects on comfort 
may well justify the use of as nearly a uniform field as possible for actual 


use of the eyes. 
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THE EFFECT OF ULTRAVIOLET ON THE HUMAN EYE* 


Paul Boeder+ 
Southbridge, Massachusetts 


The old question concerning the effect of ultraviolet on the human 
eye received renewed scientific attention during the war when in the 
defense industries and the services large numbers of people were exposed 
to sources of light emitting ultraviolet. The term ultraviolet applies 
to the region of radiant energy ranging from the violet end of the visual 
spectrum, say 400 my, down to x-rays. Many properties of ultraviolet 
are well known, particularly its ability to produce fluorescence, photo- 
graphic action, and biological effects. The region of biological effects 
ranges from 200 to about 315 my. It is the region of germicidal and 
erythemal action with a maximum of each in the neighborhood of 255 
my, and a second maximum of erythemal effectiveness in the important 
erythemal interval extending from about 280 to 315 mp. The germi- 
cidal region destroys living tissues, and thus can burn the cornea and 
cause deeper lesions. The erythemal region may cause, for instance, 
dilatation of the capillaries in the tissues of the eye most evident in con- 
junctivitis. 

Fortunately there is practically no radiation of the germicidal 
range about us except when produced artificially, for instance, by germi- 
cidal lamps or mercury vapor arcs. However, the sun's radiation extends 
to about 290 mz and includes therefore most of the erythemal region. 
It is well known that an over-exposure on a sunny day at the beach can 
produce conjunctivitis. 

Ophthalmic Crown glass begins to transmit at about 285 mu. 
Therefore, it is opaque to the radiations that destroy tissue, cause kera- 
titis or flash eye, but it admits practically all of the sun’s erythemal radia- 
tion. A glass which is opaque to erythemal radiations is, for instance, 
plate glass since it begins to transmit at about 320 mu. 

The region from 315 to 400 mu, at least for ordinary intensities, 
is incapable of producing any externally recognizable effects and there- 
fore is generally regarded as harmless to the eye. It is this region of 
ultraviolet which is of particular interest in this report. (Fig. 1.) 

During the war it was recognized that persons exposed to large 


*Read before the annual meeting of the American Academy of Optometry, Cleveland. 
Ohio, December 10. 1949. For publication in the September, 1950, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 


OF OPTOMETRY. 
+Fellow, American Academy of Optometry. Ph.D. Director, Bureau of Visual Science, 


American Optical Company. 
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radiations of which are the subject of this paper. 


doses of sunlight showed reduced visual sensitivity in certain night 
duties, and the question became of interest which radiations caused this 
effect. The problem was attacked with great thoroughness by E. Wolf 
who published his results in a series of papers.* He demonstrated the 
important fact that ultraviolet radiations in the region from about 
315 to 400 my are harmful in the sense of lowering visual sensitivity. 
The purpose of this paper is to report briefly on the methods and the 
results of Wolf's work. 

In order to affect visual functions, long wave ultraviolet must 
reach the retina and, as a matter of fact, young human eyes are known 
to transmit wavelengths as low as 310 millimicrons, a limit which 
gradually changes to higher wavelengths with increasing age. But the 
amount of ultraviolet below 370 my that might possibly reach the 
retina is, according to recent determinations, extremely small, in fact, 
seemingly negligible. The ocular media of adults transmit less than | % 
below 365 mp» as compared with the transmission in the neighborhood 
of 550 mp. ( Wald.) 

It is all the more surprising therefore that the effects of these minute 
quantities of ultraviolet on visual sensitivity are non-negligible and 
readily demonstrable. Wolf gave the demonstration by testing the dark 
adaptation of the human eye. 

Briefly, the method of measurement is the following. A source 
containing ultraviolet illuminates a piece of diffusing glass which is 


*cf. references at the end 


438 








EFFECT OF ULTRAVIOLET ON THE EYE—BOEDER 


viewed by an observer from a distance of about 50 cm. Between the 
source and the diffusing screen, filters may be inserted which limit the 
spectral range reaching the eye. For instance, a Crown glass filter 
eliminates the ultraviolet of the germicidal range but transmits the 
erythemal range. A Noviol A filter (Corning 3389) transmits no 
radiations below 410 my» (Fig. |). After a ten minute exposure, 
the observer moves quickly to the discriminometer (Fig. 2). With this 





Fig. 2. The Discriminometer. 


instrument the level of brightness of a visual field which is just recog- 
nizable to the observer can be determined. Looking into the eyepiece 
he sees a red fixation point on a black background. By means of a 
shutter, a test field is flashed on for 1/25 of a second and with the 
brightness changed by means of a wedge the flashing is repeated until 
the field becomes just recognizable. The intensity of light and the 
time of recognition are noted. The test is repeated in intervals of | 
or 114 minutes until there is no further increase in sensitivity, that is, 
until adaptation is complete. The plotting of the logarithms of the 
light intensities against the times of the readings results in the dark 
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adaptation curve. It is characterized by two parts: the upper part is 
ascribed to the adaptation of the retinal cones, the lower one to the 
adaptation of the rods (Fig. 3). 
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Fig. 3. Tyoical dark adaptation curve. 


In order to determine the effect of ultraviolet on the sensitivity of 
the retinal elements a dark adaptation curve is first taken after pre- 
exposure to the diffused radiations of a 250 watt mercury vapor arc 
from which all radiations below 410 mu have been eliminated by means 
of a Noviol A filter. A second dark adaptation curve is taken after pre- 
exposure to the same light source with the exception that Crown in- 
stead of Noviol is used as a filter. In other words, in the pre-exposure 
for the second run the radiations between 285 and 410 my are added 
to the exposure light whose intensity remains otherwise unchanged. The 
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two resulting curves for one observer! are compared in Fig. 4. Initially 
the curves are similar but the break in the ‘‘Crown curve’’ is delayed for 
114 to 2 minutes, indicating that after ultraviolet exposure the rods 
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Fig. 5. Dark adaptation curves showing the effect of ultraviolet on aphakic eyes. 


are slower in getting into action. From then on the two curves are en- 
tirely separated, the Crown curve being appreciably above the ‘“‘Noviol 
curve.”’ At the termination of the test, the final threshold difference is 
.25 to .30 log unit, indicating that roughly 1.6 to 2 times as much light 
is needed at the end of the test for the recognition of a threshold light 
flash. According to Hecht,” a change in threshold sensitivity of this 


1All tests were taken for several observers, but since the results differed very little from 
ye another, all examples given here can be regarded as typical. 
2cf. references. 
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magnitude means ‘‘a loss as compared to the normal of 30 to 50 per cent 
of such functions as visual acuity, range of seeing, contrast discrimination 
and frequency of seeing.”’ 

The effect of the final adaptation level is increased considerably if 
a filter such as the crystalline lens is removed from the eye. For aphakic 
eyes much greater threshold differences than in normals were found at 
the final level of dark adaptation; almost five times as much light was 
required for threshold recognition (Fig. 5). 

Since these effects were produced with a rather strong ultraviolet 
source, the question naturally arises concerning the effects of ultraviolet 
sources of lesser intensity such as fluorescent tubes, skylight and light 
reflected from snow. 

Steps were taken to answer this question. A fluorescent tube was 
placed behind a black screen with an aperture of about one inch in diam- 
eter. Through a Crown lens, mounted in the aperture, as well as suit- 
able filters, an observer viewed the tube at close range for ten minutes. 
This technique was adopted in order to expose a large retinal area to 
the radiation. Upon completion of the exposure, the dark adaptation 
curves were run in the same way as before. Fig. 6 shows a typical result 
of tests made on seven consecutive days. The pre-exposure source was 
a fluorescent daylight tube. On the first day, two sets of measurements 
were taken with Noviol in front of the pre-exposure source. The result- 
ing curves were identical indicating that the second test was not influ- 
enced by the first. This was true also on the seventh day. From the 
second to the sixth day of experimentation a Noviol and a Crown curve 
were obtained for each observer. Again the sensitivity of the eye had 
been impaired by the exposure to the ultraviolet radiations transmitted 
by Crown, that is, the threshold level had been raised by .25 to .35 log 
unit, representing a shift of the same magnitude as previously found 
after exposure to the mercury vapor lamp. 

The experiments made after a ten minute direct exposure to sky- 
light and the light reflected from snow also showed effects of this mag- 
nitude. 

The resulting dark adaptation curves seem to indicate that ultra- 
violet has an effect on rod vision alone since only the rod sections of 
the curves are different from each other. However, further study re- 
vealed that also the cones are affected by ultraviolet. The method of 
presenting a test field on a black background failed to reveal this fact 
because under this condition the cones reach their final state of adapta- 
tion too rapidly. If cone adaptation is slowed down by presenting the 
test field against a background of a certain brightness, the course of cone 
adaptation becomes such as to allow a differentiation between different 
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Fig. 6. Dark adaptation curves showing the effect of ultraviolet after direct exposure 
to a fluorescent lamp. 


pre-exposures. Fig. 7 shows the results of tests for which the back- 
ground brightness was progressively varied from 0 (NS) to 40 milli- 
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lamberts. In all other respects the test procedure was the same. As the 
brightness is increased the vertical descent of the rod segments of the 
adaptation curves is gradually reduced until finally the break disappears 
entirely, that is, until finally the rods are prevented from participating 
in the adaptation process leaving the cones alone to function. Under 
these conditions, the Crown curves are clearly separated from the Noviol 
curves over the entire range of experimentation, showing that pre-expo- 
sure to ultraviolet affects also the sensitivity of the cones. 

The loss of sensitivity is not permanent. The time of recovery 
depends on the duration of pre-exposure, the intensity of the source, and 
the extent of the ultraviolet spectrum. A further question of impor- 
tance therefore concerns the time of recovery. Fig. 8 shows the results 
of experiments made after a ten minute direct exposure to skylight. 
Comparisons of the Noviol and the Crown curves show separations 
which are comparable to those found previously with other sources. 

When the Crown curve is continued until it has reached the same 
final level of adaptation as that shown in the Noviol curve after thirty 
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Fig. 8. Dark adaptation curves showing the recovery time after direct exposure 
to skylight. 
minutes, the time has advanced to about one hundred minutes. In other 
words, in this case, the time of recovery is seventy minutes. 

Similar recovery times are found when other ultraviolet sources 
are used for pre-exposure. 

The effects are reduced when the extent of the spectral range of 
ultraviolet radiations admitted to the eye in the pre-exposure is decreased 
by means of filters. Similarly, the effects are smaller for sources of small 
ultraviolet output such as “‘softwhite’’ fluorescent lamps or incandescent 
lamps. 

The study of the dependence of the sensitivity loss on the duration 
of pre-exposure reveals that a very short exposure can produce a notice- 
able effect. With a fluorescent tube, viewed through a lens, the time of 
pre-exposure was varied from 7.5 seconds to 16 minutes. Typical re- 
sults are shown in Fig. 9. Two consecutive runs are again compared: 
the first one taken after exposure to the source shielded by Noviol and 
the second one after exposure to the source shielded by Crown. For ex- 
posures of 7.5 and 15 seconds no effect of the ultraviolet can be detected. 
The effect begins to show with an exposure time of 30 seconds and in- 
creases with increasing time of exposure. It is interesting that for an 
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Fig. 9. Datk adaptation curves showing the dependence of the sensitivity loss on the 
time of exposure 
exposure time of two minutes, the effect is almost equal to that pro- 


duced with an exposure time of 16 minutes. There is a difference how- 
ever in the recovery time. It is slightly over one hour after two min- 
utes’ exposure, whereas it is nearly two hours and a half after an expo- 
sure of 16 minutes 

Since in these tests the ultraviolet sources were viewed through a 
lens the question is whether the effects occur only under these artificial 
conditions or also under more natural conditions of exposure. For this 
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reason a fluorescent “warm tone’ lamp was mounted about two feet 
above table level in such a manner that only light reflected from paper 
on the desk could enter the observer's eye while he was reading for a 
period of ten minutes. The reflected brightness was 58 foot lamberts. In 
a first test, the fluorescent tube was covered with an ultraviolet absorb- 
ing film: in the second test, the ultraviolet absorbing material was re- 
moved so that the tube had no shielding of any kind. A comparison of 
the two curves shows similarly to that of Fig. 6 that rod adaptation is 
retarded and the threshold level is raised by about the same amount. 
Preliminary tests after exposure to television screens have indicated simi- 
lar effects. 

The final question concerns the significance of these effects and the 
measures of preventing their occurrence. As mentioned previously, ac- 
cording to Hecht, a loss in threshold sensitivity of the magnitude found 
in these investigations corresponds to a loss of 30 to 50 per cent of visual 
acuity under threshold conditions such as exist, for instance, in night 
driving. Experiments are under way which aim at a direct demonstra- 
tion of this fact. It may also be within the realm of possibility to dem- 
onstrate directly the corresponding impairment of cone vision. 

In short, there is accumulating evidence that long wave ultraviolet 
has an undesirable effect on the human eye. The relative magnitude of 
the effect is such as to strongly suggest the advisability of preventing 
ultraviolet below at least 365 my» from entering the eye in all situations 
requiring high visual efficiency and a visual sensitivity unimpaired by 
after effects from exposure. 
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RELATIONSHIP OF PRE-OPTOMETRY COLLEGE WORK TO 
PERFORMANCE IN OPTOMETRY COLLEGE 
COURSES* 


M. H. Brown? and H. W. Hofstettert 
Los Angeles College of Optometry 
Los Angeles, California 


INTRODUCTION 

Optometric education in all of the schools and colleges of optome- 
try calls for a certain amount of pre-optometric college work to include 
certain specified subjects. This provision permits an evaluation of the 
student's ability to pursue academic work prior to admission to the 
professional division of the optometry curriculum. The purpose of 
this study is to ascertain the degree of correlation between such ‘‘pre- 
admission’ performance and the performance in the optometry course; 
i.e., ‘“‘post-admission”’ performance. 

The group from which this study was drawn consisted of 89 
students comprising the graduating class of 1949 of the Los Angeles 
College of Optometry. Students not completing the total program of 
four semesters were not included. The ages upon admission ranged 
from 19 to 36, with an average of 28 at the time of admission. Two 
members of the class were females, and 87 were males. All students had 
previously at least 60 semester hours of study at an approved college, 
with a mean of 91 units. Entrance requirements included eight units 
each of chemistry and physics, six units each of psychology and biologi- 
cal sciences, and three units each of bacteriology and analytical geometry. 
A minimum grade point average§ of 1.00 was also a requirement for 
admission eligibility. Seventeen had baccalaureate degrees, and 21 addi- 
tional had more than 90 units of work. 

Selection of this group was made routinely by a committee on 
admissions. The group was selected from approximately 300 applicants 
who were technically eligible for admission. Applications were submitted 
on regulation blanks which contained space for photograph, informa- 


*Submitted on April 10, 1950, for publication in the September, 1950, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

FOptometrist. Member of faculty 

tOptometrist. Dean of College. Ph.D. Fellow, American Academy of Optometry. 
§$Grade point averages were computed on the basis of A = 3.00, B = 2.00, C = 1.00, 
and D=0.00. Grade point averages for applicants from institutions not using this 
grading system were computed on the basis of a table of equivalents. Credits from 
institutions not using a grading system were evaluated as C’s. 
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tion concerning the birth date, birthplace, marital status, nature of 
financial support, and a statement of reasons for choosing optometry as 
a career, and amount and quantity of previous work. Applicants also 
submitted transcripts of all previous work. These transcripts were 
evaluated by a university agency in terms of credits acceptable at ac- 
credited colleges and universities. The applicants’ grade point averages 
were then computed on the basis of (1) required subjects, (2) elec- 
tives, and (3) required and elective subjects combined. Applicants were 
also required to submit references as to their personal character and ap- 
pearance. These references were checked. As far as possible, arrange- 
ments were made for a personal interview. Also, as a further aid to se- 
lection, an aptitude test designed by Lauer was used as a supplementary 
criterion. 


ANALYSIS OF DATA 

Several statistical correlations were run to determine the degree of 
relationship between pre-optometric performance, and performance at 
the Los Angeles College of Optometry, using raw scores (grade point 
averages) and the product-moment formula for ungrouped data.' The 
various correlations are shown in Table 1. The relationship between 
total pre-optometric performance and total post-admission performance 
is also shown as a scatterplot in Figure 1. This figure serves to demon- 
strate that the data were quite normally distributed and hence lend 
themselves to statistical treatment. 
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PRE-ADMISSION: GRADE POINT AVERAGE 


Fig. 1. Scatterplot of grade point averages of 89 students in pre-admission college 
work and post-admission college work. 


RELATIONSHIP BETWEEN PERFORMANCE IN PRE-ADMISSION 
‘REQUIRED’ SUBJECTS AND POST-ADMISSION PERFORMANCE. 
For purpose of admission evaluation, ‘‘required’’ courses were 

identified as all basic courses in the biological sciences, physics, chemis- 

try, psychology, analytical geometry and bacteriology. The relation- 
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TABLE 1 
COEFFICIENTS OF CORRELATION 





Pre-Optometry Required Subjects with Pre-Optometry Elective Subjects 0.626 
* > * * 


2. Pre-Optometry Required Subjects with First Semester in Optometry 0.496 
3. Pre-Optometry Required Subjects with Post-Admission Performance 0.564 
4. Pre-Optometry Elective Subjects with First Semester in Optometry 0.416 
5. Pre-Optometry Elective Subjects with Total Post-Admission Average 0.504 
6. Total Pre-Optometry Performance with First Semester in Optometry 0.492 
7. Total Pre-Optometry Performance with Total Post-Admission 

Performance 0.586 

* * * 5 

8. First Semester Optometry Performance with Second Semester 

Optometry Performance 0.863 
9. Second Semester Optometry Performance with Third Semester 

Optometry Performance 0.765 
10. Third Semester Optometry Performance with Fourth Semester 

Optometry Performance 0.782 
11. First Semester Optometry Performance with Average of 2nd, 3rd, 


and 4th Semesters 0.840 


ship of quality of work done in those courses to post-admission per- 
formance was analyzed in terms of the correlation of the grade point 
averages in these required courses to the grade point averages of only 
the first semester in optometry and also to the total post-admission grade 
point averages for the four semesters. Respectively, these correlations 
were found to be 0.496 and 0.564 as shown in Items 2 and 3 of Table 1. 


RELATIONSHIPS BETWEEN PERFORMANCE OF PRE-ADMISSION 
““ELECTIVE’’ WORK AND POST-ADMISSION PERFORMANCE. 
Elective courses were defined as all accredited courses not included 

in one of the required categories. As in the case of pre-admission re- 

quired subjects, the correlation between pre-admission elective subjects 
and the first semester of post-admission work was not as high as the cor- 
relation between pre-admission elective subjects and total post-admission 
performance of four semesters. These correlations were respectively 

0.416 and 0.504, as shown in Items 4 and 5 of Table 1. 

As might have been suspected, the elective grade point averages 
do not correlate quite as well with post-admission performance as do 
the required subject grade point averages. As a possible explanation it 
might be assumed that the course material in the required work more 
nearly approximated the course material in the optometry curriculum. 
This probability is made more apparent when it is realized that elec- 
tive credits frequently include such courses as music, fine arts, languages 
sociology, history, drama, literature, speech, etc., all of which un- 
doubtedly have genuine merit in rounding out the education of an 
optometrist, but are certainly not closely related to the more academic 
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aspects of optometry. Also, a possible artifact here might have been 
produced by the wartime interruption of the studies of the great ma- 
jority in the group. For many of the students, a significant share of 
the electives represented pre-war studies, whereas a large share of the 
required subjects represented post-war studies specifically aimed at ad- 
mission to the Los Angeles College of Optometry. 

For purposes of comparison, it is interesting to note the correla- 
tion between pre-admission elective work and pre-admission required 
work. Shown as Item 1, Table 1, this correlation is 0.626, which is 
higher than any of the four already mentioned. This would make it 
seem that one could predict performance in elective subjects from per- 
formance in required subjects and vice-versa better than one could pre- 
dict post-admission performance from either the required subject or the 
elective subject grade point average. However, it must be borne in mind 
that in typical academic programs many of the elective courses and 
required courses are carried simultaneously. To the extent that this is 
true all non-academic factors such as illness, variations in motivation, 
etc., would affect both categories of subjects simultaneously and more- 
or-less equally, thus producing a higher apparent correlation than could 
be used for prediction purposes. Had the electives and the required sub- 
jects been taken in any arbitrary sequence perhaps such a large correla- 
tion between the two would not have been found. 


RELATIONSHIP BETWEEN TOTAL PRE-ADMISSION PERFORMANCE AND 

POST-ADMISSION PERFORMANCE. 

As seen in Items 6 and 7 of Table | the correlation between the 
total pre-optometry grade point averages and the first semester optometry 
college grade point averages is 0.492, and the correlation between total 
pre-optometry grade point averages and total post-admission grade point 
averages was 0.586. The latter correlation also is shown graphically in 
the scatter plot of Figure 1. It is to be observed here as in the preceding 
analyses that the correlation of pre-optometry work with total post- 
admission performance is higher than the correlation between total pre- 
optometry work and the first semester of post-admission performance. 

It is also to be observed that the correlations obtained when using 
the total pre-admission performance are not significantly different from 
correlations obtained when only pre-optometric required courses were 
used. In other words, the grades obtained in elective subjects do not 
seem to contribute much, if any, toward the accurate prediction of the 
student's post-admission performance, if one already has the informa- 
tion on the grade point average in the required subjects. 
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RELATIONSHIP EXISTING BETWEEN SEPARATE SEMESTERS OF POST- 

ADMISSION PERFORMANCE. 

As shown in Table 1, Items 8, 9, and 10, these correlations ran 
very high. The correlation between the first and second semester was 
0.863, between the second and third semesters 0.765, and between the 
third and fourth semesters 0.782. The reason for the higher correlation 
between the first and second semesters is probably the fact that the 
first and second semesters were very similar in academic content. The 
second semester was in large part a continuation of the subject matter 
of the first semester under the same instructors. There was quite a change 
in academic content beginning with the third semester. This might 
account for the lowest correlation of the three at this point. 

The correlation between the first semester of optometry work and 
the mean scholastic average of the second, third, and fourth semesters 
combined, Item 11 in Table 1, gave a coefficient of 0.840. With a cor- 
relation this high, the performance of the first semester serves as a valu- 
able criterion for predicting a student's subsequent performance. 
COMPARISON OF PERFORMANCE OF STUDENTS COMING FROM VARIOUS 

CATEGORIES OF INSTITUTIONS. 

TABLE 2 


Comparison of Pre-Admission Grade Point Averages with Post-Admission Grade Point 
Averages among June, 1949, Graduates* of the Los Angeles College of Optometry. 


Category N Averages Averages 
Pre-Admission Post Admission Difference 
1. All schools 89 1.77 1.84 .O7F 
2. Schools, enrollment 
under 1,000 16 1.69 1.78 .09 


3. Schools, enrollment 


1,000 and over 73 1.79 1.85 .06 


4. Out-of-State Schools 42 1.83 1.87 04 
5. California Schools 47 1.72 1.81 .09 
6. A large local private 

university 13 1.76 1.89 13 
7. Two large local State 

supported institutions 10 1.71 1.83 12 


*Students admitted to Los Angeles College of Optometry who did not graduate or 
complete the curriculum were not included. Of the above 89, 88 were admitted 
simultaneously in September of 1947 in a beginning class of 93 students. 

+The omission of the five students who did not complete the optometry curriculum 
accounts in part for the apparent increase in grade point average for the group. 


Table 2 permits a comparison of pre-admission and post-admission 
performances of optometry students from several categories of academic 
institutions. A significant number of students attended two or more 
institutions prior to admission. For the purposes of this comparison each 
student was identified as a product of only one institution, the institu- 
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tion at which he earned the greatest number of credit units. On this 
basis 53 different institutions were represented. 

To ascertain the possible merit of adjusting predictions of per- 
formance on the basis of the size of the institution attended, the institu- 
tions were arbitrarily classified on the basis of enrollment figures reported 
in the 1948-49 Education Directory.? Institutions with less than 1,000 
total enrollment were classified as small, and those with greater total 
enrollments were classified as large 

A comparison of Items 2 and 3 in Table 2 readily demonstrates 
that it would not have been possible to make any prediction allowance 
on the basis of the size of the institution at which the applicant ob- 
tained his pre-optometric training. The small difference shown in 
favor of the smaller institutions is probably not significant. This may 
in fact be due, in part at least, to differences in normal statistical regres- 
sion, since the 16 students from the small schools had a slightly lower 
admission average than the other 73. The difference in admission aver- 
ages has to be regarded as a selection bias. 

Similarly Items 4 and 5 of Table 2 indicate that it would not 
have been possible to make any prediction allowances on the basis of pre- 
optometric attendance in a California school or a school in another 
state or province. The 42 out-of-state students were almost entirely 
from the western half of the United States and Canada. There were 
too few cases from any one state other than California to test for anv 
significant trends from a single state. 

Because the students came from so many different colleges and uni- 
versities, it was not possible to establish any grade adjustment index 
for students from any one institution. The greatest single sources of 
students, however, were three large local institutions, one a private uni- 
versity, another a state university, and another a publicly supported 
junior college. Each of these has a total enrollment of many thousand 
students. Altogether, 23 members of the class were from these three. 
An analysis of the performance by the students from each of these 
three showed no significant differences. Items 6 and 7 in Table 2 pro- 
vide a comparison of the 13 students from the local privately endowed 
institution and the 10 students from the two local publicly supported 
institutions. As in the previous comparison, no significant difference is 
apparent. 


RELATIONSHIP BETWEEN THE AMOUNT OF PRE-OPTOMETRIC AND 
COLLEGE WORK PERFORMANCE IN OPTOMETRY COURSES. 
As mentioned in the introduction, all applicants were required to 
have at least 60 semester units of college credit upon admission. This 
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represents two years of college work. For various reasons, many of the 
students had credits considerably in excess of the 60 required. Except 
for a course in general anatomy and physiology, there were no courses in 
the optometry curriculum that were likely to duplicate grossly courses in 
institutions at which pre-optometric credit was obtained. Even the 
duplication in general anatomy and physiology occurred only in the 
minority of cases. Such duplication occurred almost as frequently among 
the students with the minimum requirements as among those with ex- 
cess requirements, since both of the aforementioned subjects are ordinar- 
ily taught as lower division courses. The compactness of the optometry 
curriculum at that time did not permit any of the students advanced 
standing even though many had college degrees. As a general rule the 
students with excess pre-admission credits were those who had chosen 
optometry late in their academic careers, though not necessarily at a 
later age. 

To ascertain the influence of excess college training of all types 
taken together, the cases were divided into three groups, according to 
the number of semester units completed. These three groups are analyzed 
in Figure 2. On the basis of not less than 15 units per semester these 
groups represent students with not less than 2 years, not less than 3 
years, and not less than 4 years of pre-optometric college training. The 








3 


FOFSEE 


[_]-ere-aomssion 


Bos: somission 


+ 
° 
' 


| F | 


Ne5! wea! Nei? 


GRADE POINT AVERAGE 
8 8 
r 
‘ ' 


(3a ce cm 
6-89 90-19 = iBOe 
PRE-ADMISSION UNITS 


3 


Fig. 2. Relationship of performance in the optometry curriculum to the number of 
college semester units earned prior to admission. The upper graph represents the dif- 
ferences in height of the shaded and unshaded bars in the lower figure. 
differences in pre-admission grade point averages for the three groups 
are dependent on applicant selection procedure. If these differences are 
significant they are probably attributable to a tendency on the part of 
the admissions committee to favor the applicant with extra college train- 

ing. 
It is apparent from the post-admission grade point averages shown in 
the figure that this policy is justified. The trend in the upper part of 
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the figure shows this difference very clearly. The relative improvement 
manifested by those with extra college work corresponds to a probable 
grade point average increase of 0.16 in post-admission work for each 
additional academic year of pre-optometry college work. In other words, 
an applicant with four years of college can expect to make an 0.32 
higher grade point average than an otherwise comparable applicant with 
only two years of college. 

RELATIONSHIP OF COLLEGE PERFORMANCE TO POST-GRADUATION 

SUCCESS. 

At present there seems to be no simple adequate criterion of pro- 
fessional success and hence the present study cannot be taken as a sole 
basis for selecting students. However, this inference may be tempered 
some by the fact that the majority of faculty members of the Los Angeles 
College of Optometry are themselves practicing optometrists and hence 
it may be assumed that their evaluation of a student's performance re- 
presents in part at least their evaluation of the student's aptitude for 
professional practice. 

Another incidental index is the relative success of the graduates on 
state board examinations. In the State of California all of the board 
examiners in 1949 were practicing optometrists, none of whom were 
or ever had been on the faculty of an optometry college. Their evalua- 
tion may be assumed to relate more closely to the graduate’s professional 
potentialities. 

Of the 89 students in this class 81 took the California State board 
examination. Of these 81, those in the lower third of the class showed 
44% failure, the middle third showed 11% failure, and the upper 
third showed 7 % failure. 

DISCUSSION AND CONCLUSIONS 

This analysis represents a survey of the rated pre-admission and 
post-admission performances of the members of a class of optometry 
students who graduated from the Los Angeles College of Optometry in 
1949. Positive correlations were found to be of a significant value to 
use as a basis for prediction of performance in optometry college. It is 
believed that the correlation coefficients obtained compare favorably to 
the correlations*:* usually reported between aptitude tests and academic 
performance. 

In most respects, it may be assumed that the use of existing cre- 
dentials and transcripts of records is more convenient and economical 
than is the administration of aptitude tests. The results of the present 
sample indicate that the grades earned in pre-optometry courses present 
one of the most reliable bases for prediction of performance in optometry 
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courses even when the supply of applicants arises from a variety of 
accredited institutions of higher education. 

The results did not indicate any justification for individual allow- 
ances to applicants on the basis of the size or location of the accredited 
institution at which pre-optometric training was obtained. However, 
there is evidence favoring the student with an excess quantity of pre- 
optometric education even with the same rated quality of performance 
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ABSTRACTS 
MEDICAL LEADERSHIP AND THE AUTONOMOUS HEALTH PROFESSIONS. 
A STATEMENT OF THE OPTOMETRY PROBLEM. A. J. Aegis. The Colum- 
bia Optometrist. 24. Feb. 1950 


Since optometry is listed among the 17 recognized professions in the Wicks Com- 
mission Report, the author questions why optometry has not been given full considera- 
tion in a National Health Program. He summarizes ‘‘the optometry problem”’ as 
follows 

“If optometry is a health service, should it not be an integral part of every 
present and future health program or health activity?” 

“If optometric service is indispensable to a well-conceived health program, 
should not the optometric profession be the official spokesman for its part 
in the health program? 

If organized optometry is the professional representative and is one aspect 
of eye care alongside the oculists or ophthalmologists, should not medical leader- 
ship and governmental agencies on the local, state, and federal levels work 
with the leadership in optometry in all health service endeavors, private or 
public?” 

The author states that a clear understanding of the “‘cultural background”’ of the 
autonomous health service professions should enable medical leadership, the general 
public, and the autonomous groups involved to plan jointly for their mutual welfare. 

There should be a change in designating major health policies under the concept 
of ‘“‘medical’’ care. An aggressive leadership of the medical and the autonomous 
organizations is needed to plan cooperatively for the good of all. 

In order to win recognition by the public and government, the author believes 
that optometry must continue to maintain high ethical standards, and that it must 
work with other health groups for mutual preservation of professional status and 
prestige. These means, together with a helpful public relation program, can only be 
effective when the optometric profession and each individual optometrist in it, assumes 
the social obligation imposed upon it as a health profession 

R. E. B. 














APPRAISING MODERN LIGHTING PRACTICE AS 
INFLUENCING HUMAN VISION* 


Samuel G. Hibben? 
Bloomfield, New Jersey 


In recent months, and certainly in this decade, there have been 
many changes in artificial illuminants, and in their methods of applica- 
tion. We may well pause to appraise the trends, and to ask if these 
changes may modify the comforts or the hygiene of human eyes. 

Some of these new illuminants, but particularly many of the chang- 
ing habits of men, have placed extremely heavy tasks upon eyes, both 
the strong and the weak. More careful use of these selfsame illuminants 
can lighten the seeing tasks. 

Quantitatively, our eyes are not generally subjected today to any 
wider ranges of object brightnesses than were known to our ancient 
ancestors, namely from about 10,000 footcandles of noon sunlight 
down to some .02 of moonlight, or perhaps to .0002 of starlight. How- 
ever, our indoor seeing tasks rather generally are performed amidst a 
wide and sometimes constantly changing variety of brightness of back- 
ground or of task, and for prolonged periods. A plurality of low-hung, 
bare lamp bulbs, of glass desk tops, specular instruments and glistening 
black machines all add their burden to willing eyes. Careless lighting 
practice and vestigial habits, particularly the habit of not differentiating 
between “‘just being able to see’’ contrasted with seeking for the most 
comfortable and agreeable seeing conditions possible have had more to 
do with today’s see-ability problems than could be attributed to any 
peculiarities in today’s illuminants. New light sources are not inherently 
troublesome, yet some are more powerful, and call for superior intelli- 
gence in their usage. 

Qualitatively, light from a multiplicity of present-day sources may 
indeed have widened its wave-length boundaries, so that in addition to 
implying just one octave known as the ‘‘visible’’ spectrum (roughly 
from 8,000 to 4,000 Aun.), we are now frequently interpreting ‘‘light’’ 
to include at least the octave of longer wave-lengths, namely the near 
infrared region of 16,000 Ax., or longer, and more particularly the 
ultraviolet octave extending down to about 2,000 Ayu. Thus in addi- 


*Read before the New Jersey Chapter, American Academy of Optometry, Trenton, 
New Jersey, as one of a series of lectures on occupational optometry. For publication 
in the September, 1950, issue of the AMERICAN JOURNAL OF OPTOMETRY AND 
ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 

#D. Sc., F. D. S. F. Director, Lighting Research, Lamp Division, Westinghouse 

Electric Company. 
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tion to normal light sources designed solely for seeing purposes, we deal 
more than ever before with infrared and heat lamps, and with several 
varieties of ultraviolet lamps. More than one and a half million sun 
lamps and sterilamps are in use in this country and the number increases. 
Many are mixed in with ordinary illuminants, hence continued educa- 
tional work must be carried on lest the good that they can do be diluted 
with conjunctivitis or related irritations. 

Physiologically the human eye, given sufficient time, could adapt 
itself to many slowly changing conditions. One is impressed with na- 
ture’s experiments in eye evolution, beginning with the visual cells in 
the body wall of the earthworm; the pigment cup of the leech, or the 
pigment cup ocellus of planaria. One wonders at nature's versatility 
when noting the evolution of the eye lens through myriapods and many 
insects, through the pin-hole camera of the chambered nautilus or the 
magnifying lens of the eye of the snail. Visible today are many inter- 
esting examples of eye development and adaptability such as the note- 
worthy cases of the indirect operating eye of the scallop, the image- 
forming eye of the squid or the spherical-lens eye of some vertebrates. 

The trouble (and the inherent blessing) is that today’s light sources 
and their uses have really grown up tremendously in just the last two 
or three decades. We must obviously depend for comfort upon sensible 
practice and intelligent application rather than upon nature's slower 
evolutionary means of protection. Preliminary to any survey of rela- 
tionships between vision and light source characteristics, one may well 
review some features of the adaptability and sensitiveness that so won- 
derfully characterize the human eye. Briefly, some of these are as fol- 
lows: 

1. Infinitesimally small amounts of energy are sufficient for some 
types of vision. In 1889 Langley, investigating the question of how 
much energy is needed at the retina to develop sensation in the cortex, 
thought that perhaps this was on the order of three-billionths of an erg. 
(Lifting one gram one centimeter uses 1000 ergs.) This would mean 
about 1000 quanta of light, or that volume of luminous energy which 
would be required to change 1000 molecules of retinal material. Later 
researches (Hecht) have reduced this figure to something on the order 
of 50 to 150 quanta. Even though sometimes more than one-half of 
the energy impinging on the cornea is absorbed before reaching the retina 
and even though this absorption within the eyeball is tremendously dif- 
ferent depending on the wave-length of the incoming energy, yet never- 
theless in all cases the threshold of human vision is surprisingly low. A 
yellowish colored source such as a candleflame can be seen often through 
calm clear air to a distance on the order of ten miles. But note that this 
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is to see light—not to see with it! 

2. At some 20° off of the center axis we recall that after some 
three-quarters of an hour of dark adaptation, the scotopic vision may be 
1000 fold more sensitive than under what might be termed normal illu- 
mination. We are not frequently concerned with this fact in connection 
with eye ailments but we are concerned with this ability when select- 
ing certain individuals for certain seeing tasks or sometimes when sud- 
den changes of brightness may involve temporary blindness and result- 
ant accidents. For the red lamps in military installations that are select- 
ed for dim-out conditions or for the pilots’ ‘‘ready rooms,”’ a very par- 
ticular wave-length and quality of red is sought. In spite of the slower 
ability to become dark-adapted to blue light, still the night lights on 
Pullman cars, etc., are blue. 

3. We are concerned occasionally with the speed of vision. Per- 
haps a flash of light for 1/1000 of a second is amply sufficient for the 
visual sensation but below about 1/50 of a second the effect on the 
retina is a time-intensity product. Everyone has experienced a flash of 
tremendous brilliance but of which the duration is so short that there 
is no feeling of discomfort. Some of today’s photoflash and discharge 
lamps, in photography and in aviation and signalling, involve these fac- 
tors. But aside from retinal fatigue, “‘snap-shot’’ eye pictures require 
ample target brightness and the slow ‘‘time-exposure’’ eye pictures un- 
der dim illumination are synonymous with slow action and may spell 
trouble. Certainly the older illuminants and the dimmer illumination, 
coupled with poor contrasts, slowed the function of seeing or of inter- 
preting the sight, and tended to slow down the muscular responses. 

4. Whatever may be said about the partnership of light and 
vision may frequently involve the questions of age. We recall that at 
the age of 20 the diameter of the pupil may be on the order of 8 milli- 
meters whereas at 60 years or more, this diameter may be reduced to one- 
half millimeter. When we think about this, in conjunction with the 
ability of the area of a pupil to change over a range of | to 16, we can 
realize how the energy entering a normal eye will vary. Artificial light- 
ing must serve the old as well as the young. In fact it ought to be de- 
signed for the average of elderly people. 

5. Then we should not fail to pay tribute to visual acuity, re- 
membering that on the retina, the rods may be approximately 150,000 
to the square millimeter and that the number of cones in the fovea may 
be on the order of 6.5 x 10°. Naturally one limit of vision is set by 
the smallness of a retinal image which presumably should cover an area 
filled with a fair number of nerve fibers. With an increase of contrast 
brightness (and minimized glare) we can see smaller and smaller objects 
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but this cannot continue indefinitely. Generally, however, in lighting 
practice we are far below any optimum values. No one can argue that 
a lighting installation in a schoolroom that resulted in about five foot- 
candles on book pages or chalk boards would achieve best visual acuity. 
Even our recommended 30 footcandles do not quite reach best results. 

6. At extreme ranges of brightness we recall the eye's inability 
to judge accurately the color of the target. Quite dark colored objects 
when illuminated to very high brightnesses will appear to fade from 
dark towards light shades and even a black object can be made to look 
almost white if powerfully illuminated. It is a common experience also 
to recall conditions of vision that are often met with under conditions 
of dim street lighting or on a moonlit night when, somewhere between 
brightnesses of .01 and .001 footlambert, there is a shift from cone to 
rod vision accompanied by our inability to perceive color. However, 
normal illumination rather infrequently involves these extremes. Yet 
special lighting must be planned for the airplane pilot; for the deep- 
sea diver; for the night motorist; for all who in extreme cases of bright- 
ness may depend upon color judgment. 

Many other known facts about the human eye could be useful in 
appraising its reaction to modern illuminants and practices. However, 
it will now suffice to note some of the following pertinent characteris- 
tics of today’s light sources as these may influence visual comfort. 

1. Modern illuminants, particularly today’s fluorescent lamps, 
are available in almost all of the rainbow colors of the spectrum. The 
question is often heard, “What color of light is best for reading?’’ And 
often ‘‘color’’ is the last item of consequence for the every-day task. For 
contrast delineation and pleasantness it is important of course, but the 
chances are that glare, or brightness, or background, or other factors 
are to be investigated first. Under equal brightnesses and similar sur- 
rounding conditions, it makes little or no difference to the eye when the 
range of the color of the light is not too widely different from the so- 
called white daylight. However, psychological influences appear and of 
course background contrasts may involve many peculiarities and some- 
times peculiar distortions. Uncorrected mercury lamps are lacking in 
reds, and upset the customary appearance of complexions and some ob- 
jects. On a sodium lighted highway, green foliage appears black. In 
these cases ‘‘vision’’ is good; it is our memories that are disturbed. 
Briefly, the illuminating engineer starts by choosing that tint of light 
which makes the object appear just as one’s memory tells him it ought 
to appear. 

2. The almost invisible flicker of some modern illuminants has 
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on occasion been viewed with alarm, and yet there seems no good evi- 
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dence of permanent harm to the eye from this inherent light-source char- 
acteristic. The fluorescent lamp does vary in luminous output at twice 
the frequency of the alternating current. This stroboscopic effect, how- 
ever, is not viewed as detrimental because a pair of fluorescent lamps 
can be electrically staggered so as to smooth out the peaks and valleys; 
the slow action of the fluorescent lamp phosphor will reduce the lumi- 
nous drop and in other ways the flicker of a well designed fluorescent 
installation can be much less than the flicker of many of the incandes- 
cent installations that have for many years operated on, say, 25 cycles 
frequency. 

3. Today’s modern fluorescent illuminants generally are less 
bright intrinsically (in candles per square inch) than some of the lamps 
of a decade or more ago. In fact the frosted tungsten filament bulb is 
frequently ten to one hundred times more bright per visible area, and 
the fluorescent tube seldom exceeds four candles per square inch. This 
is in the right direction, but there is a caution here, namely that we must 
not reduce our efforts to shield and shade those illuminants which are 
constantly in the field of view, even though unshielded they might be 
tolerated. 

4. Among today’s new sources will be found those which emit 
long-wave ultraviolet for biological and erythemal results as well as 
others radiating short-wave ultraviolet for bactericidal purposes. Both 
of these qualities of “‘light’’ call for a superior brand of intelligence in 
the planning of a complete interior lighting installation. Both classes 
of lamps are sharp tools, but safe in the hands of the expert. Both may 
in the near future be found to be an increasing percentage of the regular 
lighting lamps. 

5. Since modern illuminants tend to emit larger and larger vol- 
umes of light, perhaps our greatest hazard is glare, the irritation from 
the bare unshielded bulb! And since this fault seems the easiest to rem- 
edy, we might well begin to caution against glare as an elemental im- 
provement. 

6. In designing a comfortable installation, the careful engineer 
tries to attain a background brightness about one-half that of the task. 
This, plus the elimination of glare or very bright lamps exposed in the 
field of view, is the beginning of good lighting and seeing practice. 

One may conclude therefore that even though today’s light sources 
are increasing in variety, yet they are not generally in themselves im 
posing too difficult a burden on the human eye. Rather the reverse, th 
are making it easier for the intelligent achievement of those well desig 
lighting jobs that should lead to more comfortable see-ability. With 
out good illumination, even the finest eyes cannot continue to see well 















VISUAL ACUITY IN DISSEMINATED RETINITIS AIDED BY 
TELESCOPIC SPECTACLES—A CASE REPORT* 


Howard F. Hainest 
School of Optometry, The Ohio State University 
Columbus, Ohio 


CASE HISTORY 

This patient was referred to the writer by a case worker for the 
Department of Vocational Rehabilitation of the State of Ohio. She 
had suffered from a chorio-retinitis caused by congenital syphilis. She 
had later been pronounced legally blind (V.A. = 20/200 or less in 
each eye) by an ophthalmologist who stated that no visual help could 
be given. The patient is an attractive girl of 23 years of age. She was 
just finishing college at the expense of several thousands of dollars to the 
State for professional readers to assist her in her studies. She has never 
read text books or news print. 

Her present health is excellent, the original condition having re- 
sponded to treatment. There are no recent illnesses; and teeth, tonsils 
and sinuses are normal. 

The patient hopes to teach school but is afraid that her visual 
handicap will prevent her from doing so. 


COMPLAINT 
The patient cannot read. Her distance vision, while poor, does not 
cause her too much trouble in getting around. 


PRELIMINARY FINDINGS 
The patient's lids, sclera, conjunctiva and cornea are normal. Ver- 
sions and pupillary reactions are normal. She converges to one inch from 


the bridge of her nose. 


OPHTHALMOSCOPIC FINDINGS 
The media are clear. The eye grounds are badly degenerated, the 
left eye worse than the right. There are scarred areas and pigment patches 
in both eyes throughout the entire retinal area. Both maculae are in- 
volved. It is a typical picture of an old disseminated chorio-retinitis. 
The disk is shallow, well defined and pale. Blind spots are nor- 
mal, but there are numerous scotomata in both eyes. 


*Submitted on March 22, 1950, for publication in the September, 1950, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

tOptometrist. Member of faculty. Fellow, American Academy of Optometry 


























DISSEMINATED RETINITIS—A CASE REPORT—HAINES 


ANALYTICAL EXAMINATION (June 7, 1949) 

Visual acuity, uncorrected, O.D. 20/200. O.S. 20/200. O.U. 
20/200. 

Visual acuity at the near point, O.U. 10%. (Jaeger No. 8 with 
difficulty. ) 

Ophthalmometry, O.D. 46D. —1.50 axis 180. O.S. 44D. —1.37 
axis 25. 


Retinoscopy, O.D. —2.75 D. sph. ~ —1.50 D. cyl. axis 5. 
O.S. —2.25 D. sph. ~ —2.00 D. cyl. axis 180. 


Subjective, O.D. —2.75 D. sph. ~ —1.25 D. cyl. axis 180. 
V.A. = 20/200. 

O.S. —2.25 D. sph. ~ —1.50 D. cyl. axis 180. 
V.A. = 20/200. 


Phorias and ductions, complete suppression. 

Telescopic findings, O.D. only. 

—1.75 D. sph. ~ —1.25 D. cyl. axis 180 — 1.7 X Kollmorgen. 

This correction brought distance visual acuity up to 20/80. The 
patient had the sensation of much better visual acuity. 

At the near point, with a + 3.00 D. sph. added to the basic dis- 
tance correction the visual acuity was only 20 per cent, or no appre- 
ciable improvement. 

With the Aloe reading unit added near point visual acuity improved 
to 30 per cent. 

With the above telescopic correction and a +8.00 D. sph. reading 
addition, the near point visual acuity of O.D. improved to 50 per cent. 
With this telescopic finding the patient can read news print. 

TRAINING 

At first, the patient reported the sensation of not being able to read. 
Individual letters were quite clear for the first time in her life, but read- 
ing was a strange act. Being trained as a teacher the patient could realize 
that she would have to learn a new pattern of seeing. In the past what 
seeing she had done had been accomplished by picking out a letter at a 
time and the patient realized that she-would now have to learn to read 
words and phrases. She set about the task with patience and confidence. 

The patient was cautioned to take her work in easy steps. She was 
shown her most efficient working distance and how to move her head 
to follow the printed page. She was cautioned to use the distance cor- 
rection only under reasonably stationary conditions such as movies and 
lectures and warned of the limitations of a restricted field and the appar- 
ent motion of objects. 








DISSEMINATED RETINITIS—A CASE REPORT—HAINES 


DIAGNOSIS 

Arrested retinal pathology, with extensive destruction of retinal 
elements, subject to limited help by telescopic spectacles. (The telescopic 
correction was furnished through the State of Ohio.) 


SUMMARY 

The patient is amblyopic due to an arrested congenital syphilitic 
condition. She had been pronounced beyond visual help and was being 
put through college at State expense by hired readers. Vision of O.D. 
was improved from 20/200 to 20/80 for distance and from 10 per cent 
to 50 per cent at the near point by the use of telescopic spectacles. The 
near-point correction enabled the patient to read ordinary printed matter. 
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ABSTRACTS 
A COMPARISON OF ELECTRICAL AND PSYCHOPHYSICAL DETERMINA- 
rIONS CF THE SPECTRAL SENSITIVITY OF THE HUMAN EYE. L. A. Riggs, 


R. N. Berry, M. Wayner. Journal of the Optical Society of America. 39.6.427-436. 
1949 


By means of an electrode mounted on a contact lens, the electrical responses of 
the retina to stimulation by filtered lights of various dominant wave Icngths were 
measured. The very slight difference in electrical potential between the cornea znd the 
stimulated ret na was electronically amplified and the output fed to a loop oscillograph 
galvanometer which photographically traced the relative positive potential of the cornea 
ebove the ground potential of the retina. (An electrode applied to a point on the fore- 
head was the ground potential.) The potential difference measured ranged from 58 to 
500 microvolts approximately 

The spectral sensitivity data were computed in terms of the intensity of stimulation 
necessary at each wave length to arouse an electrical response of a given small magnitude. 
[wo sets of data were obtained, for dark-adapted and for light-adapted eyes. The 
responses for the right eye of five observers were measured. 

Comparable d-ta in parallel experiments were obtained by psychophysical experi- 
ments of the classic type, using the same filter combination and methods of computation 
as for the electrical experiments. It was found that the electrical data, both for photopic 
and scotopic eyes, agreed much more closely with the psychophysically determined 
scotopic sensitivity curve than with the photopic. Lights of shorter wave-lengths, in 
the blur regions of the spectrum, were found to be slightly more effective in creating 
electrical response than predicted by the scotopic sensitivity curve. 

BERNARD ROSETT. 
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THE OPTOMETRIST ON THE HOME FRONT IN A 
WAR PERIOD* 


It is becoming evident that the world situation is getting more and 
more out of hand. International relationships are tightening and the 
danger of world wide conflict now seems greater than ever. An attack, 
probably by air, on the American continent, is more than a possibility. 
For this reason, it seems wise to focus attention on wartime optometric 
problems as some of our urban centers face the possibility of a bombard- 
ment from the air. 

Military strategists feel that the threat of an atomic attack is now 
present. Yet their realistic study of the matter makes them conclude that 





*Approved for publication by the Executive Council, American Academy of Optometry, 
August 21, 1950. 
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bombing, when it comes to Canadian and United States cities, will be 
more in the nature of the blasting given continental and English cities 
during World War II. Atom bombs in the hands of U.S.S.R. military 
certainly will not be plentiful and if a knock-down, drag-out fight 
should start, they believe the bombing will be done, for the most part, 
with explosive bombs. 

To be sure, they admit it is possible that some radiation bombs 
will be used by the enemy, but the feeling seems to exist that the diffi- 
culty in making these bombs in quantity will limit their use. It is be- 
lieved that if we have a general conflagration, most attacks will be made 
in the conventional [?] manner. 

If our urban centers are to undergo this ordeal, optometrists prac- 
ticing in these centers and those practicing elsewhere too, should now 
take appropriate steps to mitigate, so far as this is possible, the effects of 
those injuries and property destruction which will arise from war. Plans 
should be made now and be in effect before bombs drop! 

To accomplish the desired ends will require leadership of high 
order. The American Optometric Association working through State 
Association officers is naturally the organization to which optometry 
must turn if anything of value in this direction is to be accomplished. 
Obviously, this is not the job of the Academy. Yet Academy members 
will help in every way as they are members too of State associations and 
the A. O. A. 

What are some of the projects which should be immediately 
launched to enable optometrists to properly serve on the home front? 
Our optometric organizations should, we believe, set up appropriate 
committees to: 

1. Locate and collect refracting room equipment which will 
be loaned to disaster victims until new or other equipment 
is available. Here manufacturers and distributors can be of 
assistance in organizing this activity. Equipment might 
even be warehoused in rural areas until time of need. 

2. These committees should also arrange for disaster victims 
to be officed with other optometrists whose quarters have 
escaped destruction. 

3. These committees should also arrange for the pooling of 
laboratory facilities to assure overall distribution of oph- 
thalmic materials under any and all circumstances. 

4. Our State Associations shouid arrange that all optome- 

trists are adequately covered with war risk insurance as 
soon as this is issued. 
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5. Our State Associations should enroll their membership in 
“‘a financial aid to disaster victims for optometrists pro- 
gram.’ A nation-wide movement to be established, in 
which all members contribute monthly one-half of one 
per cent of their gross volume to a special fund to assist 
optometrists who are in distress. Here the optometrists 
practicing in rural areas particularly will have the oppor- 
tunity of directly assisting their fellow practitioners in need 
of aid as it will be the urban practitioner who will proba- 
bly serve the public in the exposed areas, and who is likely 
to suffer the most. 

6. Local associations should again enroll all members in Red 
Cross first aid courses as was done early in World War 
II, and selected optometrists should take advanced work 
to become instructors in this highly essential work. 

7. Local associations should assure civic leaders of the full 
participation by optometrists in those security measures 
created for general public well being. In this connection, 
Dr. Harold M. Fisher, past president of the Academy, sug- 
gests that many optometrists who have a fine background in 
mathematics, physics and optics would find it relatively 
easy to become quite familiar with the basic principles of 
nuclear physics in so far as these apply to civilian defense. 
These optometrists should be encouraged to offer their 
services to civilian defense units for service in radiological 
decontamination units. These units will have to be mobil- 
ized in all parts of the country and should welcome trained 
men with good physics backgrounds. 

In a period of crisis optometrists have a big job to do on the home 
front. This can only be done by the most effective use of all facilities 
and through strong leadership. The A.O.A. will have to coordinate 
these wartime programs as they are developed at the state levels and to 
give encouragement and assistance wherever needed to make the forego- 
ing programs and others of similar nature effective. The job ahead is a 
big challenge to the officers of the A.O.A. and we feel certain they will 
meet these responsibilities in this impending crisis. 

CAREL C. KOCH 


INEFFECTIVE STATE OPTOMETRIC PUBLICATIONS 


A review of the many state optometric associations’ monthly pub- 
lications is a dreary business. For the most part, these magazines cur- 
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rently are failing to hold reader interest because they make little effort 
to fulfill the purpose for which they were intended. In addition, they 
are generally very carelessly edited. There are notable exceptions of 
course, but for the most part these magazines are filled with lengthy 
blurbs from advertisers or from material lifted from other sources for 
which proper credit is seldom given. These non-original items, plus 
some optometric trivia, seem to be the major source of editorial material 
used in these State journals 

A state optometric publication can justify its existence only if it 
fulfills a need. A journal is of real value to a live dynamic state associa- 
tion and if properly edited can serve the association by pointing up the 
many worthwhile activities engaged in by the organization. This can 
be done on a month-to-month basis. The editor can keep his readers 
informed of progress and developments. He can keep his readers abreast 
of requirements and opportunities. He can serve to hold state and local 
societies together in a progressive team. The editor also can collect and 
disseminate various viewpoints on optometric problems for the benefit 
of all readers. Few of these journals now serving optometry do this 
important work. 

Whether this is because of the almost complete lack of activity at 
the state association level, in which case there would be nothing of 
organizational nature to write about, or whether this is due to improper 
handling of local source material is a question. In the latter case the 
state editor would be at fault as it is his duty to keep in touch with all 
local activities and report these promptly. As editor he must get the 
news. It will not come to him. 

Part of the difficulty seems to stem from the indifference shown the 
state publication by the state association itself. It appears as though the 
magazine is frequently looked upon not as a media for dissemination 
of vital facts, information and viewpoints, but rather as a source of 
income for the association. The local staff seems selected, not because 
of their news gathering or writing ability, but, because they can success- 
fully persuade local and national distributors to buy adyertising space 
at excessive rates usually out of line for give-away publications. Fund 
raising should not be the job of state publications. 

In his annual report at Minneapolis the retired president of the 
American Optometric Association, Dr. John B. O'Shea, advised optome- 
trists to refrain from discussing controversial affairs in the pages of 
optometric journals because such material is sure to fall into the hands 
of adversaries. Perhaps this view is widely held, as some state publica- 
tions discuss no current optometric problems whatsoever. In this con- 
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nection we believe O'Shea to be mistaken, as it is only by a full and free 
discussion of all professional questions in the optometric press, that all 
sides of a problem can be presented and that all optometrists have a 
chance to be heard. To limit debate, as he suggests, on important opto- 
metric questions to the few hundred optometrists attending an A.O.A. 
meeting once a year is to submit to a form of gag-rule and which would 
deny us the freedom of the press which is our Constitutional right. In 
addition, his suggestion, if followed, would bring optometric progress 
to a standstill. 

Our state association journals would be much more readable and 
far more welcome in optometrists’ offices if they were edited to fully 
explore every optometric controversial question. Our optometric leaders 
would also then be in a better position to make policy determinations 
if all the optometric press would take a wide awake interest in critical 
situations. 

Our adversaries are well aware of our problems and shortcomings. 
This is true whether controversial material is published or not. In spite 
of this our adversaries do read our state publications. This being so, 
what must be their reactions, where they find issue after issue failing to 
publish newsworthy and stimulating material? The obvious answer 
is, that they must wonder what manner of men optometrists are, who 
will accept this meaningless and insipid diet, month in and month out, 
from their state association headquarters. 

If our state journals have jobs to do, let’s put them to work. If 
they are of value when properly edited in stimulating state associations 
to greater activity, let’s make them do the job. If not, let’s discard them. 
Many today are no credit to the profession. 

CAREL C. KOCH 
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A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals. as these relate to the Academy. 





DRAKE READY FOR ACADEMY RESERVATIONS 
FOR ANNUAL MEETING 


Vacations are over, school has started, and once again it’s time to 
make your reservation for the coming annual meeting of the American 
Academy of Optometry. This year it’s the Drake Hotel in Chicago, and 
the time is December 16-19. Write now for a room reservation. 











CURRENT COMMENTS 





CURRENT COMMENTS 
Virginia Huck 


Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 





CAMPUS NOTES 

As the doors of our colleges swing open this Fall for a new school 
year, there are—as always—many changes on campus. In this issue, the 
Journal brings you a brief ‘‘campus roundup’’—news of the faculty and 
a general report of educational and building activities. 





* 
Faculty Changes DR. HENRY A. KNOLL, who received his Ph.D. in 


physiological optics in June at Ohio State University, is now on the 
staff of Los Angeles College of Optometry as assistant professor in 
charge of the geometric, ophthalmic, and mechanical optics courses. 

Promoted by Los Angeles College from associate professor to pro- 
fessor of anatomy and physiology is DR. HARRY A. JANKIEWICZ, faculty 
member since 1938. 

DR. DANIEL L. D’ARCY has taken over the courses dealing with the 
professional, organizational and socio-economic aspects of optometry at 
Los Angeles College. Formerly he was in charge of the geometric optics 
courses. DR. WILMA BABER, clinical supervisor in charge of the orthop- 
tics and visual training clinic, has taken a six-months’ leave of absence 
to study in Texas. DR. EDGAR SCOWN has moved to Oakdale, California, 
to join his wife, Dr. Eleanor Scown, in private practice, after seven years 
at Los Angeles College as assistant professor of mechanical ophthalmic 
optics. 

Called to active military duty is CAPTAIN GILBERT MILLER, con- 
tact lens instructor and clinic staff member of the Chicago College of 
Optometry. As second in command of the reserve unit, 437 Troop Car- 
rier Wing, 437 Maintenance Squadron, O'Hare International Airport, 
Captain Miller was subject to immediate call. 

Appointed director of research at Chicago College of Optometry is 
DR. THADDEUS R. MURROUGHS. During the past year Dr. Murroughs 
has been director of the Chicago strabismus project under the joint spon- 
sorship of the Society for Strabismic Research and the Chicago College 
of Optometry. 

Two faculty changes took place at Pennsylvania State College of 
Optometry effective Fall quarter. Two recent graduates were added to 
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the staff: DR. VERNON I. RYAN, winner of the 1950 Alumni Gold Medal 
scholarship award, has been appointed instructor in optometry. Dr. 
Ryan is from Notts, England. DR. STANLEY J. MROZ will serve as 
assistant chief of clinics. 

DR. FRED L. CROWELL, a recent graduate of the College of Optom- 
etry, Pacific University, has accepted an instructorship in optometry 
there, and will work primarily in the visual training area. 

New appointments at the School of Optometry, University of 
California: Clinical instructors in optometry, DRS. JAMES T. CROSBY, 
EDWARD R. LIGON, FREDERICK W. HEBBARD, ROBERT F. HARRIGAN; 
clinical instructor in ophthalmology, DR. EDWARD P. DRESCHER; in- 
structor in optometry, DR. ELWIN MARG. DRS. HAROLD A. JACOBSON, 
linical instructor for 14 years, and B. J. GUARISCO, staff member for 
he past three years, have resigned due to demands of their private 
practices. 

At Ohio State University, DR. CHARLES R. STEWART and DR. NEAL 
J. BAILEY will assist in the optometry clinic while continuing graduate 
work. DR. MATHEW ALPERN is working on a project in color vision 
as a post-doctoral fellow in physiological optics. Dr. Alpern completed 
the requirements for the Ph.D. in physiological optics in August. 

Research in physiological optics will be carried on at Ohio State 
by DR. KENNETH S. ZINNECKER and MR. GERALD WESTHEIMER; the 
former under a grant by Univis Lens Company. Mr. Westheimer’s 
thesis will be on the optical theory of contact lenses. He has been 
awarded a Fellowship by Sydney Technical College, where he received 
his B.Sc. in 1943 in optometry. 

After a tour of Europe, including a lengthy visit to the London 
Refraction Hospital, Northampton Polytechnic Institute and other 

ptometric institutions, DR. F. W. GRIFFITHS is now demonstrator in 
jinical optometry at Ontario College of Optometry. Dr. Griffiths was 
sraduated from Ontario in 1950. R. E. WHITE (M.A.), associate pro- 
fessor of physiological optics, is now working on a research project on 
visual acuity at the University of Toronto in addition to his lecture 
work at the Ontario College of Optometry. 

DR. ROBERT E. BANNON has resigned from the faculty of Columbia 
University, School of Optometry, to devote full time to his practice in 
Hanover, New Hampshire, and scientific writing. Dr. Bannon has been 
teaching at Columbia since the closing of the Dartmouth Eye Institute. 


* 
Buildings and Facilities. The School of Optometry, Ohio State Univer- 
sity, plans to occupy its new optometry building by January 1, 1951. 
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The clinical, mechanical and visual training laboratories at the 
College of Optometry of Ontario are now completely re-equipped, after 
three years’ work. The college now has 12 deluxe refracting units with 
new phoropters, ophthalmometers and projectors. The mechanical 
laboratory is fully equipped for 20 students at a time and the visual 
training laboratory has all standard equipment available as well as several 
pieces of experimental equipment. 

The quarter-way mark has been passed in the Pennsylvania State 
College of Optometry building fund drive started last June. More than 
$50,000.00 of the $200,000.00 goal has been pledged. 

Plans are under way at the Massachusetts College of Optometry 
for moving the teaching facilities from present quarters to the Horace 
Mann building recently purchased from Boston University. The build- 
ing is a four story brick structure, ideal for classrooms, laboratories, 
offices, and student recreation rooms. The college publication, ‘‘Scope,”’ 
and the Alumni Association will also office in the new quarters. The 
chemistry laboratory, mechanical optics laboratory, optometry practice 
laboratories, and the clinic will be kept in the clinical building. 

* 
Seminars. Summer is far from the “‘rest period’’ it once was for our 
educators. The colleges this summer were again busy sponsoring 
seminars to help practicing optometrists keep up with current optometric 
developments, and holding special conferences related to optometric 


‘ 


work. 
In August, Pacific University held a three-day seminar in co- 


ordinated classroom planning. Representatives of education, architecture 
and illuminating engineering met to hear Drs. Harold Haynes, Darrell 
Harmon and Richard Feinberg discuss various phases of classroom prob- 
lems. Topics included classroom lighting, equipment, and the child's 
vision in relation to school environment. 

Chicago College of Optometry sponsored a five-day postgraduate 
seminar August 21-25 for practicing optometrists. Fifteen specialists 
lectured during the 35-hour course. Among the lecturers were Drs. John 
Christakos, Eugene Freeman, Leo Manas, Thaddeus Murroughs, John 
Bruce Schoen, Joseph Shepherd and Sam C. Udell of the college staff; 
Dr. J. C. Copeland, inventor of the Copeland Streak retinoscope; Dr. 
Jerome B. Conlogue, contact lens specialist; and Dr. Carl Shepard, tele- 
vision specialist and technical editor of the Optometric Weekly. 

From September 11-15, optometrists in the Los Angeles area 
attended an occupational vision conference at Los Angeles College of 
Optometry. The purpose of the meeting was to coordinate the work 
of the optometrists with the orthorater program set up by Bausch and 
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Lomb industrial vision service in plants and offices around Los Angeles. 
Workshop discussions were lead by Dr. Edmund F. Richardson, Dr. 
Roy Marks, R. A. Sherman and Roy Wetmore. 

Los Angeles College of Optometry was also host in September to 
members of the California Optometric Association for an educational 
seminar. Speakers included Dr. Monroe J. Hirsch, Dr. Max Schapero, 
of the college, Burton Shamsky, Berkeley, Dr. Norman Levin, Los 
Angeles dermatologist; Dr. Kenneth E. Lady, Santa Monica, and Dr 
James R. Gregg, Los Angeles. Clinical demonstrations were given by 
Dr. Dorothy Gergin, Dr. Robert Graham, Dr. Schapero, Dr. Conrad 
Orstan, Dr. Harry Jankiewicz, all staff members, and Dr. John W. 
Clark, Pasadena. 


WAR COMMITTEES ORGANIZED IN EAST 





In conjunction with the present Korean crisis, and the reactivating 
of Selective Service, members of the New York State Optometric Asso- 
ciation have set up a special emergency service committee. This group 
will study plans to meet emergency civilian visual care needs and assist 
Selective Service in the procurement of optometrists for military duty. 
Dr. Arthur W. Berger, Bronx, has been appointed chairman, and Dr. 
William Roth, Bronx, consultant to the committee. Committee assign- 
ments to date include an investigation and report on members and dis- 
tribution of optometrists available for service to the civilian population, 
ophthalmic laboratory facilities and supplies of ophthalmic materials. 
The feasibility of equipping mobile optometric units for service through- 
out New York in case of emergency will also be studied. 

A similar committee has been appointed by Dr. Harold Bookstaber, 
president of the New Jersey Optometric Association, primarily for coop- 
eration with Selective Service in securing optometric officers, and in 
assigning available civilian optometrists to take care of civilian visual 
care needs. Serving on the committee are Dr. Walter G. Oelschlaeger, 
Newark; Dr. Harold Simmerman, Woodbury; Dr. E. C. Nurock, 
Trenton; Dr. Martin R. Snook, Newton, and Dr. Sidney R. Vineburg, 
Asbury Park. 


A. A. A. S. TO MEET IN CLEVELAND IN DECEMBER 
The American Association for the Advancement of Science, of 


which the American Academy of Optometry is a member, will hold its 
117th annual meeting in Cleveland, Ohio, December 26-30, 1950.* 





*Inasmuch as the annual meeting of the American Academy of Optometry has already 
been planned for Chicago in 1950, it was impossible for the Academy to plan to 
attend as a member organization this year. 
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The Association is urging advance registration now, and points out the 
following section meetings will be of interest to readers of this Journal: 
The symposia on mathematics, physics and medicine. The special ses- 
sions of interest to all scientists include the A.A.A.S. presidential address, 
and lectures sponsored by the Scientific Research Society of America, the 
Society of Sigma Xi, and the United Chapters of Phi Beta Kappa. 

In addition to section meetings and special lectures, tours to mu- 
seums, laboratories and industrial plants of the Cleveland area have 
been planned. This year, the Annual Science Exhibition, with 150 
booths, will be almost twice as large as in 1949. 


COMING EVENTS 

Meeting dates to remember—The North Central Optometric Edu- 
cational Congress starts October | in Minneapolis at Hotel Nicollet. It’s 
a three-day meeting featuring Drs. Samuel Renshaw, Darrell Harmon 
and A. M. Skeffington. 

The 1950 Occupational Vision Congress—formerly the South- 
eastern Industrial Vision Congress—gets under way on the Georgia 
Tech campus October 12. Papers at the two-day meeting will cover 
accident control, industrial vision programs, occupational diseases, light, 
and correcting vision to the job. Committee members this year include 
Dr. John T. Miller (O.D.), Columbus, Ohio, chairman; Dr. Joel P. 
Smith (M.D.), Atlanta, Georgia, Society of Ophthalmology; Joseph 
Browder, Atlanta, Illuminating Engineers Society; Dr. L. M. Petrie 
(M.D.), director, Industrial Hygiene Division, George Health Depart- 
ment; Professor W. N. Cox, Jr., and Dr. J. E. Moore, Georgia Insti- 
tute of Technology; and two representatives from Georgia industry. 

Detroit will be the host city for the Michigan Optometric Associa- 
tion annual convention this year, October 8-10. Dr. Gilbert J. Roth, 
general convention chairman, and Dr. E. L. Eichhorn, association presi- 
dent, announce a full program of lectures, demonstrations and entertain- 
ment, in addition to business sessions. 





NEWS BRIEFS 
The visual problems of truck drivers are getting special attention 

this year from the research department of Ontario College of Optometry. 
New Jersey Academy Fellows plan to attend the coming annual 
meeting of the Academy in Chicago via a special Pullman. . . . Titmus 
Optical Company is again expanding their factory space to handle in- 
creased volume of orders. A new 30,000 square foot, three story addi- 
tion is now under construction. . . . Guest speaker at the 10th Annual 
Institute for Teachers of Mathematics (Duke University, August 7-18) 
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was Paul H. Haynes, Bureau of Visual Science, American Optical Com- 
pany. He spoke on ‘‘Mathematical Aspects of Ophthalmic Optics.” 

Lt. Charles Dunn, Air Force optometrist, recently outlined for 
Florida practitioners the role of optometrists in a world crisis. Speak- 
ing before the Southeast Florida Optometric Association August 7, Lt. 
Dunn predicted a need for a drastic increase in the number of optome- 
trists in the armed services should present world conditions continue. 

Dr. William L. Benedict, Mayo Clinic, Rochester, Minnesota, 
has been named vice president of the National Society for Prevention of 


Blindness. . . . Mr. Stephan Lehmann, European representative of 
Continental Optical Company, left for Europe early this month for his 
annual visit with Continental customers. . . . Rumor has it that Lord 


Charnwood, orthoptic educator and aniseikonia specialist of London, 
and visitor at the 1947 annual meeting of the Academy in Chicago, will 
attend the 1950 meeting, also in Chicago. . . . For the eighth con- 
secutive year, American Optical Company received a citation from 
Financial World for ‘“‘distinguished achievement in annual reporting.”’ 
Financial World is a business magazine. . . . Shuron’s house organ, 
Technician, is now coming out as a 16-page magazine. Formerly it was 
published loose leaf, and multigraphed. 
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CLINICAL ORTHOPTIC PROCEDURE, William Smith, O. D. 
(Mass. College of Optometry, Boston, Mass.) C. V. Mosby Co., 
St. Louis, Mo., 1950, 372 pages, 70 illustrations, $8.00. 


There has been a need for a compilation of material on orthoptic 
procedures based primarily on clinical experience and this book is 
devoted to fulfilling this need. The procedures described are simple and 
sound and easily applied in the average office. Of considerable practical 
value is the inclusion of a great variety of illustrative clinical case reports. 

The usual chapters on ocular anatomy, physiology, optics, visual 
psychology, and ocular mechanics are omitted intentionally as it is 
assumed that one interested in the practice of orthoptics will be familiar 
with these fundamentals. However, frequent brief references are made 
to these factors in order to refresh one’s memory or for further study. 

Chapter I presents an interesting historical review of the field of 
orthoptics with due homage to the work of such great masters as 
Aegineta, Ali Ibn Isa, Paré, Bartisch, Buffon, Darwin, Javal, Pavlov, 
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Wheatstone, Mackenzie, von Graefe, Donders, Worth, Remy, Canton- 
net, Filliozat, Maddox, Bielschowsky, Lancaster, etc. 

Chapters II, III, and IV discuss preliminary considerations: classi- 
fications and definition of orthoptics, tests for heterophorias and strabis- 
mus, retinal correspondence, fixation and projection, types of amblyopia, 
and value of orthoptics in amblyopia. 

Chapters V to XVII, inclusive, are devoted to the clinical proce- 
dures employed for various anomalies. Emphasis is placed upon the 
“teaching’’ process of developing monocular and binocular primary 
visual functions; specific attention is given to the clinical procedure in 
esophoria, exophoria, hyperphoria, concomitant esotropia and exotropia, 
alternating strabismus, compound muscle anomalies, reading difficulty 
cases, the very young squinter, and in cases of anomalies of accommo- 
dation, including pseudo-myopia, myopia control, and incipient myopia. 

Chapters XVIII, XIX, and XX are concerned with miscellaneous 
visual and neuromuscular anomalies such as amblyopia due to anisome- 
tropia, constant diplopia, post-operative diplopia, hysteria, and paralytic 
squint 

The types of anomalies discussed are profusely illustrated by typi- 
cal case reports which add greatly to the understanding of the subject 
matter. 

Chapter XXI reviews the usefulness of the available orthoptic in- 
struments: the stereoscope, phorometer, stereo-orthopter, rotoscope, 
telebinocular, stereodisparator, ortho-fusor, etc. 

The Appendix contains additional case reports with treatment 
procedures in many different type cases. 

The glossary of terms used in orthoptics, the bibliography, and 
index sections are particularly helpful to the interested reader and add 
materially to the value of the book as a reference work. 

The publishers have done an excellent job of printing the text and 
of enhancing the illustrations. This book is unusual in its attempt to 
present clinical orthoptic procedures without the usual academic consid- 
erations but bolstered primarily with the weight of extensive clinical 
experience. Anyone interested in the practice of orthoptics will most 
certainly benefit by reading this book. 

ROBERT E. BANNON 








